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Chain Extending Process of r-PET and Its Monofilament Mechanical Property
Lu Yebang, Ma Haiyan, Zhao Huayi, Yin Xiaofeng
(College of textile and garment, Nantong University; Nantong 226000, China)

Abstract : Using 1,3-Bisdihydrooxazolylbenzene (BOZ) and pyromellitic dianhydride (PMDA) as chain extenders, reactive
extrusion for recycled poly(ethylene terephthalate) (r-PET) was carried out in a co-rating twin screw extruder. The r-PET monofila-
ment was prepared by melt spinning and multi-stage drawing process. Changing the content of chain extender, extrusion tempera-
ture, residence time and vacuum condition ; the intrinsic viscosity, and monofilament mechanical properties of r-PET were analyzed.
It is found that vacuum can significantly improve the chain extension effect. The intrinsic viscosity of r-PET extended by 2.5% (mass
fraction) BOZ under 250 °C for 60 s reaches a maximum value of 0.77 dL /g, the breaking strength of the monofilament reaches
4.9 cN/dtex and the elongation at break reaches 21.4%. The intrinsic viscosity of r-PET extended by 1.25% (mass fraction) PMDA
under 260°C for 60 s reaches a maximum value of 0.82 dL /g, the breaking strength of the monofilament reaches 5.2 ¢N /dtex and
the elongation at break reaches 15.6%. When BOZ and PMDA are took as combined chain extender of r-PET, their contents shall
be lower than the optimal contents of their each single chain extension, when the mass fraction of BOZ and PMDA in the combined
chain extender system is 2% and 0.75% respectively and the chain extending process is 270°C for 60 s, the intrinsic viscosity can
reach 0.88 dL /g, the breaking strength reaches 5.8 ¢N/dtex and the elongation at break reaches 18.2%.

Keywords : recycled poly(ethylene terephthalate), 1, 3-bisdihydrooxazolylbenzene ; pyromellitic dianhydride ; chain exten-

sion ; intrinsic viscosity ; monofilament ; mechanical property
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